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Background: Magnetic Resonance Imaging (MRI) is a potential powerful tool for high-
resolution, non-invasive imaging and tracking of stem cells. It has recently been 
demonstrated that the migration of low cell numbers can be monitored in rodents after 
cell labeling with contrast agents and subsequent implantation. Optimization of stem cell 
labeling techniques using Ultra-Small Particles of Iron Oxide (USPIO) is necessary since 
labeling approaches and potential toxic effects may be cell-type dependent. 
Aim: The sensitivity, stability, efficiency, toxicity and adverse effects of the labeling on 
the stem cell hallmarks were studied for different (U)SPIOs: Resovist (Schering), 
Endorem and Sinerem (Guerbet). 
Methods: We have evaluated labeling of multipotent adult progenitor cells (MAPC), 
mesenchymal stem cells (MSC) and embryonic stem cells (ESC). Ex vivo 
characterization included proliferation curve generation, FACS, cytogenetics, electron 
microscopy, differentiation capacity tests, iron quantification and phantom scanning.  In 
vivo imaging was performed in control animals and a photothrombotic stroke animal 
model.  
Results: Our results show us that for MAPC 24h incubation with a combination of 
Resovist (50µg/ml) and poly-L-lysine 388kDa (0,75 µg/ml) gives the best iron uptake 
and a low toxicity effect. Phantom scanning showed us that Endorem (50µg/ml) was also 
taken up quiet easily by the cells, but proliferation of the cells was disturbed. For MSC 
there was no significant difference between Resovist and Endorem. In ESC Endorem 
showed the most uptake and the best contrast. Sinerem (500µg/ml) scored the worst in all 
three cell lines. When MAPC were injected in vivo the location of the cells could be 
detected by MRI and afterwards confirmed by histology.  
Conclusion: In this study we aimed to make an extensive comparison between different 
(U)SPIOs and their effect on several cell lines. Our in vitro results conclude that it is 
important to test different particles for each individual cell line to exclude harmful 
alterations of cellular processes by the contrast agent. 
  
